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TABLE 1—Housing Hazards in Boston Families Waiting for Housing Vouchers in Summer
1999 and Comparison With Boston Families Living in Voucher-Supported Apartments: 
The 1998 American Housing Survey (AHS)

Housing Hazard Study Sample, % AHS Sample, %

Evidence of rats in past 3 months 35.1 22.1*

No heat for more than 24 hours during past winter 31.0 18.7*

Absence of running water in past 3 months 24.3 6.1*

Inside leaks in past 12 months 21.6 14.6

Holes in walls 21.6 10.8*

All toilets broken for period in past 3 months 18.9 5.4*

Peeling paint 17.6 10.8

Major trash in streets 13.5 3.5*

Outside leaks in past 12 months 12.5 14.3

Exposed wires 11.0 0.0*

Holes in floors 5.4 2.7

Neighborhood crime a problema 19.4

Uncovered radiatora 15.3

Evidence of roachesa 24.3

Significant molda 16.9

Lead painta 12.3

Not enough food owing to expense of renta 25.9

aNo comparison sample available.
*P < .05.
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Although the link between substandard
housing and poor health has been recog-
nized for more than a century,1 research
now demonstrates significant associations
between cockroach allergen and asthma,2

between lead paint and chronic neurologic
damage,3 between substandard homes and
fatal fires,4 and between unaffordable rent
and inadequate childhood nutrition5 and
growth.6

Families who live in housing units subsi-
dized through the federal Section 8 program
are protected by annual inspections that doc-
ument adherence to strict housing codes and
spend about 30% of their income on rent.

However, the average waiting time for Sec-
tion 8 was 28 months in 1998, with more
than 660000 families on 18 sampled metro-
politan waiting lists.7 To our knowledge, the
child health implications of waiting for hous-
ing assistance have not been studied.

We surveyed families due to receive Section
8 vouchers at the Boston Housing Authority
in the summer of 1999. Our survey included
standardized questions from the American
Housing Survey,8 the National Health Inter-
view Survey,9 and the National Health and
Nutritional Examination Survey.10 Respon-
dents were also asked, “Do you believe that
your living conditions or the expense of your
living conditions has affected any of the health
problems of [your child]?” We obtained an ex-
emption from the Boston University institu-
tional review board for our survey.

We approached 158 of 170 eligible fami-
lies; 74 (46.8%) participated. Families re-
ported high rates of 17 housing hazards in
their pre–Section 8 living conditions
(Table 1). Of 33 families living with more
than 2 housing hazards, 24.2% reported a
child with fair or poor health status, as com-

pared with 9.8% of 41 families living with
fewer hazards (relative risk [RR]=2.5, 95%
confidence interval [CI]=0.8, 7.5). Thirty-
three percent of families living with more
than 2 hazards reported a child with limited
activity, as opposed to 14.6% of families liv-
ing with fewer hazards (RR=2.3, 95%
CI=0.9, 5.5).

Participants reported that 44.8% of chil-
dren had suffered health consequences as a
result of housing conditions. These health
consequences included emotional disorders
(e.g., “He’s very tense in his room because he
thinks the people we share an apartment with
are going to scold or hit him”) and asthma
(e.g., “The ceiling has mold all over; there is
no heat in the hallway and bathroom; no win-
dow in the bathroom; rats everywhere; kids
can smell the rats and can’t do anything
about it”).

Despite this study’s limitations, we directly
assessed the risks facing families poised to
benefit from a policy intervention: the Section
8 voucher. These risks appear to be substan-
tial. In an additional analysis involving data
from the 1998 Boston-area American Hous-
ing Survey, we determined that families in
our study reported significantly worse hous-
ing conditions than did Boston-area families
already living in voucher-assisted apartments
(Table 1).

These findings merit attention, given the
national crisis in regard to safe and afford-
able housing. Families in more than 5.3 mil-
lion households, including 4.5 million chil-
dren, spend over 50% of their available
income on rent, live in substandard condi-
tions, or both.7 Policymakers cannot ignore
the growing evidence that housing policies
have important health consequences.11–13

This study suggests that expanding access to
vouchers may immediately improve the
health of America’s children.
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FIGURE 1—Stair use at baseline in
poster and banner conditions in the
control and experimental shopping
malls.
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Increasing physical activity levels among a
largely sedentary public is a health priority.1

Lifestyle exercise, such as walking or stair
climbing, has been recommended because it
provides substantial health benefits and fits
easily into daily routines.2 Opportunities for
stair climbing in workplaces, public buildings,
and the home are frequently available to
most population groups.

Studies conducted in both the United
States and the United Kingdom have shown
that posters at the “point of choice” between
escalators and stairs can increase stair use.3–6

As a result, physical activity promoters have
championed the use of such posters.

In a recent study, however, messages
placed as banners on alternate stair risers
were associated with a greater increase in
shoppers’ stair use than that typically ob-
served with posters.7 To confirm the superior-
ity of these banners in promoting stair climb-
ing, we systematically compared the use of
poster prompts and stair-riser banners.

The study was conducted at 2 shopping
malls; both sites had 28-step staircases with
adjacent escalators. Following a coding sys-
tem,3 an observer recorded the number of
people using the escalators and stairs on alter-
nate days at each location. Observations were
made between 11 AM and 1 PM to include day
and lunchtime shoppers.

At the control site, a 2-week baseline pe-
riod was followed by 4 weeks during which a
poster that read “Stay healthy, use the stairs”
was displayed. Use of this poster had been
found to be effective in previous research.3

At the experimental site, 2 weeks of baseline
observation and 2 weeks of the poster inter-
vention were followed by 2 weeks during
which banners, containing mulitple messages,
were placed on the stair risers, as in our ear-
lier study.7

Logistic regression analyses were conducted
with escalator–stair use as the dichotomous
outcome variable. Overall pedestrian traffic
volume, a potential confounding variable,3

was calculated as the total number of people
using the escalators and stairs during each
half-hour period. Traffic volume was entered
into the logistic regression models as a contin-
uous variable. Sex, age, and ethnicity were
also added to the models, in that previous re-
search had demonstrated their importance.3–6

Figure 1 illustrates the effects of the poster
and banner conditions in the 2 shopping
malls. At the control site (n=12018), the rate
of stair use increased from 2.2% at baseline
to 4.8% during the first 2 weeks of the poster
exposure but fell slightly to 4.1% during the
second 2 weeks. At the experimental site
(n=11961), stair use increased from 2.4% at
baseline to 4.0% when the poster was in
place and rose to 6.7% when the banners
were displayed on the stair risers.

Logistic regression analyses revealed that
stair use increased at both sites during the
first 2 weeks in which the poster was dis-
played (odds ratio [OR]=2.18, 95% confi-
dence interval [CI]=1.69, 2.80), with no sig-
nificant differences between the sites. During
the second intervention period, there was an
interaction between the sites (OR=2.06,
95% CI=1.48, 2.87) such that rates of stair
use were higher with the banners at the ex-
perimental site than with the poster at the
control site.

There are several reasons why the banners
were more effective than the poster in en-
couraging stair use. First, the banners were
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highly visible. In our earlier studies, 76% of
interviewees reported seeing these banners,7

whereas only a third reported noticing the
poster used.8 Second, while the poster in-
cluded only one health-related message, the
banners contained multiple messages, such as
“Keep fit,” “Be active,” and “Free exercise.” As
such, they are likely to appeal to a broader
population range.9

Regular stair climbing has been associated
with discernible health gains.10 Accordingly,
if large population groups are regularly ex-
posed to motivating stair banners instead of
the posters currently used by health promot-
ers, the public health dividends could be
considerable.
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